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Abstract
Background: Eating disorders (ED) and disordered eating behaviours (DEB) have been found to be common in
people with diabetes mellitus (DM). However, findings have been inconsistent.
Objective: This study investigated the association between self-reported diabetes (Type 1 or 2) with ED/DEB (binge
eating, subjective binge eating or loss of control overeating, severe dieting and purging) weight/shape
overvaluation, and health-related quality of life (HRQoL) in a household survey in South Australia.
Method: In 2017 2977 people aged ≥15 years, who were representative of the general population, were interviewed.
Participants reported their gender, age, household income, highest educational attainment, area of residence, presence
of DM, ED/DEB, level of overvaluation, current HRQoL and height and weight. For the analyses between ED/DEB, self-
reported DM and HRQoL, a grouping variable was created: 1) people without ED/DEB or self-reported DM; 2) people
without ED/DEB and with self-reported DM; 3) people with ED/DEB and without self-reported DM; and 4) people with
ED/DEB and self-reported DM. Analyses were stratified by sex and age group.
Results: Subjective binge eating prevalence was higher in people with self-reported DM (6.6% vs 2.8%, p = 0.016), and
overvaluation was lower in those with DM (36% vs 43.8%, p = 0.007). In analyses stratified by sex and age group,
subjective binge eating was higher in women and in people over 45 years with self-reported DM and overvaluation
was lower in men and in people over 45 years with self-reported DM. However, these differences were not significant
on tests of gender and age interaction. People in both DM groups scored significantly lower than people without DM
groups on physical HRQoL. In contrast, people in both ED/DEB groups scored lower than people without ED/BEB on
mental HRQoL.
Conclusion: People with self-reported DM had a higher prevalence of subjective binge eating, a lower prevalence of
overvaluation and there were no significant effects of age or gender. Furthermore, participants with self-reported DM
and comorbid ED or DEB had impairments of both mental and physical HRQoL. Assessing an individual’s sense of
control over eating along with other DEB is likely important for identification of these mental health problems.
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Plain English summary
Eating disorders (EDs) and disordered eating behaviours
(DEB) such as binge eating and subjective binge eating
(loss of control over eating small or normal amounts of
food that are perceived as overeating episodes), severe
dieting and purging, have been thought to be associated
with diabetes mellitus (DM). Furthermore, recent studies
have reported possible associations between DEB and
factors related to DM, for example high body weight. In
this study, we aimed to investigate the association
between self-reported DM with ED/DEB, high body
weight or shape concerns, and health-related quality of
life in a household survey of older adolescent and adult
Australians. We found that subjective binge eating
prevalence was higher in people with DM, while a high
body weight/shape concern was lower in these individ-
uals of all ages and both men and women. In addition,
individuals with self-reported DM and ED/DEB had
poorer physical and mental and health-related quality of
life respectively compared with people without these
problems. We conclude it is relevant to assess an indi-
vidual’s sense of control over eating, regardless of age or
gender, along with other DEB for optimal mental and
physical health care of people with DM.
Introduction
Eating disorders (EDs) are disturbances of eating behav-
iors with a core psychopathology centered on eating,
food and body image concerns [1]. There are four main
types: anorexia nervosa (AN), bulimia nervosa (BN),
binge eating disorder (BED), and also other specified or
unspecified feeding or eating disorders (OS/UFED)
according to the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) [1]. The
estimated lifetime prevalence of eating disorders range
from 1.1% (AN) to 4.4% (BED) in women [2] and less
than 0.5% (AN) to 2.0% (BED) in men [3, 4]. The preva-
lence of OSFED and UFED has been less extensively
investigated. However, it is estimated to be at least as
high if not higher than AN, BN or BED [5, 6]. Further-
more, disordered eating behaviour (DEB) may occur in
the absence of a formal diagnosis. DEB includes strict
dieting or fasting, binge eating, or purging (for example,
with laxative and diuretic misuse and/or self-induced
vomiting) [7, 8]. Such behaviours are more common
than full syndromes of EDs [9] and their frequency has
increased considerably over the last years in different
parts of the world [7–10].
EDs and DEB have been thought to be associated in
various ways with diabetes mellitus (DM) [11–14], a
group of metabolic diseases characterized by chronic
hyperglycemia resulting from defects in insulin secre-
tion, insulin action, or both. Most cases of DM fall into
two broad categories. Type 1, characterized by an
absolute deficiency of insulin secretion, or Type 2 con-
ceptualized as a combination of resistance to insulin
action and an inadequate compensatory insulin secretory
response [15]. DM is an escalating health problem
worldwide. The Australian Diabetes, Obesity and Life-
style reported an increase in the prevalence of clinically
diagnosed DM in Australians aged 25 years or older
from 8.5% in 1999/2000, to 9.3% in 2004/2005 and to
12% in 2011/2012 [16–18]. A more recent survey inves-
tigating DM in Australia reported that 13.9% of non-
Indigenous Australians had self-reported DM [19].
Recent studies have reported possible associations be-
tween DEB and metabolic, immunomodulatory and/or
lifestyle factors related to Type 1 DM. Cherubini et al.
[11] noted that the prevalence of DEB was 27% in boys
and 42% (95% CI 31–53) in girls with Type 1 DM. A
clinical profile of DEB was identified in these adoles-
cents: overweight, little time spent in physical activity,
low socioeconomic status, poor metabolic control, and
skipping insulin injections. Furthermore, the probability
of DEB increased 63% for every added unit of HbA1c,
36% for every added number of insulin injection skipped
in a week and decreased about 20% for every added
hour/week spent in physical activity. Other physical
health comorbidities may also be important. For in-
stance, Tokatly Latzer et al. [14] studying Type 1 DM
and celiac disease in adolescents and young adults noted
that the prevalence of DEB in the DM and celiac group
was 3-fold higher than in the people with DM only or
celiac disease only. This pattern was observed among
both females and males. Conversely, Keane et al. [20]
and Falcão and Francisco [21] did not find increased
levels of DEB in young adults with Type 1 DM com-
pared with a non-diabetic control sample.
DEB and EDs may also affect up to 40% of patients
with Type 2 DM [12, 22], with BED being most common
followed by BN [23]. Regular binge eating in individuals
with Type 2 DM is common even in the absence of an
ED diagnostic and is reported to be associated with
higher rates of obesity. Notably, binge eating appears to
be an independent risk factor for Type 2 DM, evidence
indicating that in the vast majority of the cases, binge
eating precedes the onset and is linked with significantly
earlier age at the diagnosis of Type 2 DM [24]. Rates of
DEB or EDs in people with DM can however vary
widely. For example, a recent review has reported rates
of BED between 1.2 and 8% in clinical samples of people
with Type 2 DM [13]. Inconsistency in findings are likely
because of different samples and methods used to deter-
mine DEB or EDs. In their review García-Mayor and
García-Soidán also concluded that general population
studies involving broad age groups are needed to clarify
aspects of this relationship across the lifespan to avoid
the selection bias of clinical samples [12].
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Furthermore, since DEB have been associated with
weight/shape overvaluation (i.e. excessive influence of
shape or weight on self-evaluation) [25] it could be hy-
pothesized that DM could also be associated with over-
valuation. Some studies have investigated other body
image constructs, such as body image dissatisfaction, in
patients with DM. Falcão and Francisco [21] investigated
young adults with Type 1 DM and their peers without
DM and reported no significant differences between par-
ticipants in relation to body image dissatisfaction. In
contrast, Troncone et al. [26] studying children with
Type 1 DM in a longitudinal study, found body size
underestimation and dissatisfaction to be both prevalent
and persistant over the 5-year study period. However,
we identified no studies which have explored the associ-
ations between DM and weight/shape overvaluation.
We also aimed to explore associations between DM co-
morbid with DEB and mental and physical health-related
quality of life (HRQoL). DEB, EDs and overvaluation are
known to impact on mental HRQoL [6]. However, the
additional impact from the presence of DM with DEB/ED
is unknown. Thus, this article aimed to investigate the as-
sociation between self-reported DM (including type 1 or
2) with DEB/EDs, weight/shape overvaluation, and
HRQoL in a population-based sample of older adolescents
and adults in a state of Australia. In addition, as DEB/ED
may present distinct frequencies by sex [11, 14, 27] and
age groups [24] in people with DM, we considered these
may differ between men and women and young and old
people, and thus we conducted a secondary exploratory
study of these associations.
Methods
Sampling procedures
This is a cross-sectional study using data from the 2017
Health Omnibus Survey. This survey is conducted annu-
ally by Harrison Health Research under the auspices of
the South Australian Health Commission. It comprises
face-to-face interviews of a representative sample of the
adult population in South Australia [28].
Metropolitan and rural ‘collector districts’ (530 out of
3939 in the state) were systematically selected based on
a probability proportional to their size using as a refer-
ence data from the 2016 Australian census. Ten houses
within each district were systematically chosen and the
resident who had their birthday most recently and who
was 15 years or older was interviewed. Up to six visits
were made to each household (non-replacement sam-
ples). A pilot study was conducted to ensure participant
understanding and feasibility of the questions. The par-
ticipation rate in 2017 (completed interviews divided by
the initial eligible sample minus non-contact after six
attempts) was 65.3% (n = 2977).
Ethics
Adult participants provided verbal rather than written
informed consent, due to the practicalities of carrying
out a large-scale survey and the low-risk nature of the
survey content. For adolescents enrolled in the study
(15–17 years old), written consent was obtained from
the participant’s parent/guardian. The survey was ap-
proved by the University of Adelaide Human Research
Ethics Committee.
Measures
Exposure
Self-reported DM Participants were shown a list of 20
conditions that included ‘diabetes/high blood sugar’ and
if they ‘did not have’/‘did not know they had’ any of the
investigated conditions the interviewer asked no further
questions regarding these conditions. Those who indi-
cated one or more conditions were then asked specific
questions including: ‘Has a doctor ever told you that you
have diabetes/high blood sugar?’ The answer options
were ‘Yes/No’. Those who answered ‘no’ or ‘no condi-
tion’ on the preceding list were recorded as not having
self-reported DM.
Outcomes
Disordered eating behaviors Questions to ascertain the
presence of these behaviors were based on the Eating
Disorder Examination (EDE) [29], a structured interview
used for ED diagnosis. Participants were asked whether
they regularly (i.e. at least once per week over the past 3
months) engaged in (a) objective binge eating (i.e. eating
an objectively large amount of food with a sense of loss
of control), (b) subjective binge eating (i.e. eating was
out of control when others might not agree the amount
of food was unusually large, e.g. 2–3 pieces of bread), (c)
extreme dieting (i.e. going on a very strict diet or fasting
to control weight or shape), or (d) purging (i.e. use of
laxatives, diuretics, or self-induced vomiting to control
weight or shape). DSM-5 diagnostic categories were de-
rived based on responses to these questions. The specific
wording of the questions about these behaviours has
been previously published [30].
Weight/shape overvaluation This was measured
through a question from the EDE [29]: ‘On a scale of 0-6,
where 0 is not at all important and 6 is extremely or the
most important issue. How important an issue has your
weight and/or your shape been to how you think about
(judge or view) yourself as a person in the past 3 months?
(It has been a really important issue to them, their
self-esteem or their self-confidence’). A score of 4 or
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more was used to indicate the presence of weight/shape
overvaluation.
Health-related quality of life (HRQoL) The Medical
Outcomes Study Short Form questionnaire (SF-12) ver-
sion 1 [31] was administered to all participants to meas-
ure HRQoL. Items assess impairment in physical and
emotional health and the extent to which health status
has limited quality of life in various domains (e.g., occu-
pational, social, and other roles). Scores (ranging on a
scale from 0 - 100) are transformed into two T-scores
(physical and mental component summary scores, PCS
and MCS), with a mean value of 50 and standard devi-
ation of 10, with higher scores indicating a better
HRQoL.
Covariates
Demographic information and body mass index
Demographic information collected included gender,
age, household income, highest educational attainment
and area of residence. Participants were also asked their
height and weight, from which BMI (kg/m2) was calcu-
lated and were classified according to the World Health
Organization [32] criteria: underweight = BMI < 18.5, ad-
equate weight = 18.5 ≤ BMI < 25.0, overweight = 25.0 ≤
BMI < 30.0, and obese = BMI ≥ 30.0. For adolescents,
BMI-for-age and sex z-scores were estimated and the
following categories were used: low weight (Z-score < −
2); adequate weight (Z-score ≥ − 2 and ≤ 1); overweight
(Z-score > 1 and ≤ 2) and obesity (Z-score > 2) [33].
Data analysis
Survey data were weighted based on the correspondent
sampling process and reweighted to the population dis-
tribution in 2016 [34]. All analyses were performed using
SPSS (v.24). Descriptive statistics were generated for all
demographic variables and chi-square (χ2) tests (for cat-
egorical variables) with Bonferroni-adjusted post-hoc z-
tests were conducted.
Associations between each DEB or weight/shape over-
valuation and self-reported DM were tested using binary
logistic regression. Odds ratios (95% confidence interval)
for such associations were calculated with reference cat-
egory ‘not having DM’. All analyses were adjusted for
BMI. Then, the same procedures were repeated with
analyses stratified by sex and age group (15 to 44 and
over 45 years) to evaluate differences in the relationship
between DM and eating disorder features based on these
variables. When different associations were identified in
males or females or between young and old people,
multiplicative terms between DM and sex or DM and
age were included in the logistic regression models to
test the heterogeneity of these associations (p-value for
interaction).
For the purpose of this study, an ED/DEB variable was
defined as participants who were identified with one or
more of the ED features measured: objective and/or sub-
jective binge eating, strict dieting/fasting, purging, with
or without weight/shape overvaluation. Full syndrome
disorders such as AN, BN, or BED were included in this
analysis although they presented very low frequencies in
the study population. Current (3-month) diagnoses were
derived based on the questions regarding disordered eat-
ing behaviours and weight/shape overvaluation and were
made according to DSM-5 criteria [1]. To facilitate ana-
lyses between ED/DEB, self-reported DM and HRQoL, a
grouping variable was created with four categories: 1) no
ED/DEB no DM (people without EDs and without DM);
2) no ED/DEB with DM (people without eating disor-
ders and with DM); 3) ED/DEB no DM (people with eat-
ing disorders and without DM), and; 4) ED/DEB and
DM (people with eating disorders and with DM).
Multivariate ANCOVA was employed with MCS and
PCS scores as the dependent variables, ED/DEB and DM
group as the independent variables, and BMI, gender,
age, and educational attainment as the covariates. Where
a significant main effect was observed, post-hoc pairwise
Bonferroni-adjusted comparisons were used to compare
differences between the categories of the ED/DEB and
DM grouping variables.
Results
The mean age of participants was 47.3 (SD = 19.0) years.
There were slightly more women, with a household in-
come greater than $60 k, and most were residents in a
metropolitan region. The mean BMI was 27.0 (SD = 5.9)
kg/m2 and 59.3% were classified as having overweight or
obesity. The prevalence of DEB varied from 0.6% (pur-
ging) to 10.6% (objective binge eating), with 3.3% report-
ing subjective binge eating and 4.9% reporting strict
dieting. Overvaluation prevalence was 42.9% and self-
reported DM 11.3%.
Table 1 displays the sociodemographic features and
BMI classification by self-reported DM. More people
without DM were still at school (3.9%) compared with
people with DM, none of whom were still at school.
More people without DM were classified as adequate
weight (41.4%) compared with people with DM (19.0%).
In addition, people with self-reported DM presented a
higher prevalence of obesity (44.9%) than those without
DM (21.5%). A higher proportion of people with self-
reported DM had a lower household income (60.9% vs
41.9%) and lived in the country (32.0% vs 24.5%) than
people without DM.
Table 2 displays the prevalence of DEB and weight/
shape overvaluation by self-reported DM. Subjective
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binge eating prevalence was higher in people with self-
reported DM (6.6%, p = 0.016), and overvaluation was
lower in people with DM (36%) compared with people
without DM (43.8%, p = 0.007). In analyses stratified by
sex and age group, subjective binge eating was higher in
women (7.1%) or in people over 45 years (6.0%) with
DM than in women (2.5%, p = 0.027) or people aged 15–
44 years (1.6%, p = 0.001) without DM. Furthermore,
overvaluation was lower in men with DM (31.5%) than
in men without DM (38.3%, p = 0.009). In addition,
people over 45 years with DM presented lower overvalu-
ation frequency (33.0) than people without DM (39.9%,
p = 0.005) (Table 3). However, there was no evidence of
a moderator role by sex or age, as the p-values for inter-
action were > 0.20 in all cases.
Table 4 displays the associations between ED/DEB,
self-reported DM and HRQoL, whilst controlling for
BMI and demographic characteristics. A significant main
effect of group was observed for both physical HRQoL
scores (F (3, 2665) = 27.33, p < .001, partial η2 = 0.030)
and mental HRQoL scores (F (3, 2665) = 30.94, p < .001,
partial η2 = 0.034). Adjusted post-hoc pairwise compari-
sons revealed that both diabetic groups (i.e., no ED/DEB
with DM, ED/DEB and DM) scored significantly lower
Table 1 Sociodemographic features and BMI classification by self-reported diabetes (SRD) in the South Australian population, 2017
Variables SRD No SRD χ2 (p) Post-hoc
n (%)
Gender 0.01 (0.905) –
Male 166 (49.1) 1287 (48.8)
Female 172 (50.9) 1352 (51.2)
Household incomea 37.17 (<.001) –
Less than $60 K 176 (60.9) 849 (41.9) –
More than $60 K 113 (39.1) 1078 (58.1) –
Highest educational attainment 15.08 (0.005)
Still at school 0 (0.0) 103 (3.9) No SRD > SRD
Left school 126 (37.7) 887 (33.6) –
Trade qualification 41 (12.1) 298 (11.3) –
Certificate 91 (26.9) 678 (25.7) –
Bachelor 80 (23.7) 670 (25.4) –
Area of residence 8.85 (0.003)
Metropolitan 230 (68.0) 1993 (75.5) –
Country 108 (32.0) 646 (24.5) –
BMI classificationb 103.49 (<.001)
Low weight 2 (0.6) 49 (1.8) –
Adequate weight 61 (19.0) 1020 (41.4) No SRD > SRD
Overweight 114 (35.5) 862 (35.0) –
Obesity 144 (44.9) 530 (21.5) SRD > No SRD
aCategorization of the variable was defined from the household income median
bBMI classification for adults: low weight (< 18.5 kg/m2); adequate weight (18.5–24.9 kg/m2); overweight (25–29.9 kg/m2) and obesity (> 30 kg/m2). For adolescents:
low weight (Z-score < − 2); adequate weight (Z-score ≥ − 2 and ≤ 1); overweight (Z-score > 1 and ≤ 2) and obesity (Z-score > 2)
Table 2 Prevalence of disordered eating behaviors and weight/
shape overvaluation in Australian people without and with self-
reported diabetes, 2017
Variables Self-reported
diabetes
AOR
(95%CI)a
χ2 (p)
Yes No
Disordered eating
behaviours
n (%)
Objective binge
eating
46 (13.6) 270 (10.2) 1.03
(0.71–1.49)
0.02 (0.883)
Subjective binge
eating
22 (6.6) 74 (2.8) 1.89
(1.13–3.18)
5.81 (0.016)
Strict dieting/
fasting
18 (5.3) 129 (4.9) 1.13
(0.64–1.98)
0.18 (0.675)
Purging 3 (0.9) 14 (0.5) 1.25
(0.37–4.26)
0.13 (0.719)
Weight/shape
overvaluation
121 (36.0) 1152 (43.8) 0.62
(0.48–0.80)
13.1 (<.001)
a AOR (95% CI) = Adjusted odds ratio (95% confidence interval): binary logistic
regression (adjusted for BMI), reference category (no diabetes)
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than the non-diabetic groups (i.e., no ED/DEB no DM,
ED/DEB no DM) on physical HRQoL (p ranged from
.012 to < .001). In contrast, both eating disorder groups
(ED/DEB no DM, ED/DEB and DM) scored lower than
the non-eating disorder groups on mental HRQoL (p
ranged from .001 to <.001).
Discussion
The first main finding of the present study was the asso-
ciation between self-reported DM and a higher fre-
quency of subjective binge eating. This is consistent with
other studies that have reported a higher prevalence of
DEB in people with DM in an adolescent general popu-
lation sample of people with Type 1 [11] and very high
rates in a review of people with Type 2 DM [12]. A pos-
sible explanation for this association may be that a dia-
betic diet promotes guilt about eating what are ‘normal’
portions of food but are food types that are not ap-
proved for diabetic diets.
The second main finding was that people with DM
had a lower prevalence of overvaluation than people
without DM . This has not been reported previously.
However, some studies [21, 25] have investigated other
body image constructs, such as body image dissatisfac-
tion in patients with DM, and found conflicting results.
Men and older people are at lower risk for EDs, particu-
larly those characterised by overvaluation, i.e. anorexia
nervosa and bulimia nervosa [6]. This may explain why
men and older people had low weight and shape con-
cerns but this did not reach significance on inter-
action analyses. It is also unclear why this should be
the case in those with DM compared with people
without DM. It does suggest that EDs which are not
characterised by overvaluation, such as BED, may be
a particular problem for people with DM. In addition,
as DM in older individuals was associated with lower
weight/shape overvaluation this is not likely to be a
mediator for the higher presence of subjective binge
eating In view of these findings, future research will
be important in order to clarify putative associations
between different aspects of body image disturbance
Table 3 Prevalence of disordered eating behaviors and weight/shape overvaluation in South Australian people without and with
self-reported diabetes mellitus (DM) by gender and age
Variables Self- reported DM AOR (95%CI)* χ2 (p) Self-reported DM AOR (95%CI)* χ2 (p) p#
Yes No Yes No
Disordered eating behaviours Male Female
n (%) n (%)
Objective binge eating 20 (12.0) 144 (11.2) 0.86 (0.51–1.45) 0.32 (0.570) 26 (15.2) 126 (9.3) 1.11 (0.65–1.89) 0.14 (0.707) .218
Subjective binge eating 10 (6.1) 41 (3.2) 1.63 (0.77–3.45) 1.65 (0.198) 12 (7.1) 34 (2.5) 2.27 (1.10–4.69) 4.88 (0.027) .508
Strict dieting/fasting 7 (4.2) 46 (3.6) 0.90 (0.39–2.09) 0.06 (0.803) 11 (6.4) 83 (6.1) 1.30 (0.61–2.79) 0.46 (0.498) .664
Purging – 3 (0.2) – – 3 (1.7) 11 (0.8) 0.44 (0.11–1.75) 1.34 (0.247) n.a.
Weight/shape overvaluation 52 (31.5) 528 (41.2) 0.55 (0.38–0.79) 10.31 (0.001) 69 (40.1) 624 (46.2) 0.71 (0.49–1.02) 3.40 (0.065) .623
Age 15 to 44 years Age ≥ 45 years
n (%) n (%)
Objective binge eating 12 (17.1) 168 (13.0) 1.11 (0.58–2.14) 0.11 (0.744) 34 (12.7) 102 (7.6) 1.24 (0.77–1.99) 0.80 (0.371) .545
Subjective binge eating 6 (8.8) 53 (4.1) 1.72 (0.71–4.16) 1.46 (0.227) 16 (6.0) 21 (1.6) 3.28 (1.59–6.76) 10.35 (0.001) .495
Strict dieting/fasting 6 (8.6) 88 (6.8) 0.78 (0.34–2.27) 0.08 (0.783) 12 (4.5) 41 (3.1) 1.49 (0.72–3.09) 1.15 (0.283) .392
Purging 1 (1.4) 11 (0.8) 1.42 (0.16–12.45) 0.10 (0.750) 2 (0.7) 3 (0.2) 1.81 (0.29–11.46) 0.40 (0.526) .718
Weight/shape overvaluation 33 (47.8) 619 (47.8) 0.86 (0.52–1.42) 0.35 (0.555) 88 (33.0) 533 (39.9) 0.64 (0.47–0.87) 7.87 (0.005) .477
#Significance level for tests of interaction between male/female and young/old
*AOR (95% CI) = Adjusted odds ratio (95% confidence interval): Generalized linear models, binary logistic regression (adjusted by BMI), reference category
(no diabetes)
Table 4 Adjusted mental (MCS) and physical (PCS) health-
related quality of life scores in Australian people without and
with diabetes and eating disorders or disordered eating
behaviours (ED/DEB)
Variables MCS PCS
Mean ± SE
Without ED/DEB and without
diabetes mellitus
52.84 ± 0.20a 49.23 ± 0.20a
Without ED/DEB and with
diabetes mellitus
51.38 ± 0.58a 44.02 ± 0.57b
With ED/DEB and without
diabetes mellitus
49.13 ± 0.49b 48.60 ± 0.48a
With ED/DEB and with
diabetes mellitus
46.01 ± 1.28b 45.33 ± 1.26b
a,bBetween-subject analyses were adjusted for the effect of body mass index,
gender, age, and educational attainment. Main effects of group were observed
for MCS and PCS scores. Differences in superscript letters indicate significant
post-hoc pairwise comparisons on MCS and PCS scores, respectively (p’s
ranged from .019 to < .001)
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(e.g., overvaluation, dissatisfaction, an/or preoccupa-
tion), DEB and DM.
With regards to the mental and physical HRQoL of
people with ED/DEB and self-reported DM we found
that both diabetic groups (i.e., DM with and without
ED/DEB) scored significantly lower than the non-
diabetic groups on physical HRQoL. In contrast both
eating disorder groups (ED/DEB with and without DM)
scored lower than the non-eating disorder groups on
mental HRQoL. This is consistent with EDs and DEB
being primarily a mental health problem while DM is
primarily a physical health disorder. An individual with
both problems thus has impaired mental and physical
HRQoL. However, in this sample, there appeared to be
no cumulative physical or mental health impact of hav-
ing both disorders. This may be because DM was
broadly defined and in this non-clinical community
sample and the severity of both problems is likely lower
than in clinical samples. This is also reflected in the
small decrement of HRQoL overall.
The main limitations of our study are that we did not
investigate diagnosed cases of DM, or compare Type 1
and 2 DM, or levels of DM illness severity. This limita-
tion was due to the present study being part of a larger
research, with already established datasets (i.e., variables
were previously decided). Future research would benefit
from prospectively developing research questions and
methodologies to match these. Furthermore, using self-
reported information may overestimate the number of
cases. However, we examined DM broadly in order to
increase the sensitivity of the data. Although we cannot
exclude the potential bias of self-reporting, this is a com-
monly employed tool for DM surveillance programs [19,
35]. In this perspective, several surveys have reported
good psychometric properties for DM self-reporting as
an indicator of medically diagnosed DM [36, 37]. Other
limitations included the small numbers of participants
with purging, making analysis of this variable under-
powered, and the use of self-reported weight and height
to calculate BMI. However, high correlations of self-
reported height and weight data with clinician-measured
height and weight have been reported (e.g., Maukonen
et al. [38]). Furthermore, it is important to comment
that other lifestyle behaviours, such as low levels of
physical activity, that may contribute to Type 2 DM and
that increase with age were not investigated in this
study. Future studies should examine these in the con-
text of DEB to further clarify these relationships. Finally,
as none of the findings of differences between males/fe-
males or young/old were supported by the statistical
tests of interaction indicates they are likely the conse-
quence of splitting the sample and caution should be ap-
plied to these results. Strengths of this study include the
use of a large community-based sample, a selection of
participants of both sexes, and a wide range of age
groups. In addition, to date there are no studies that ex-
amined the relationship between DM and weight/shape
overvaluation.
In view of the results found, some implications for
public health and/or clinical practice arise. The findings
suggest that associations between DM and DEB may dif-
fer across samples and may be stronger in clinical sam-
ples. Screening for ED and DEB in DM clinics and
having referral pathways to ensure the ED is treated is
important as associated poor mental health may impact
on outcomes from DM. In addition, loss of control over-
eating as found in subjective binge eating was the only
DEB found to be significantly associated with DM in this
study. One implication is that clinicians should ask
about loss of control over eating (no matter the amount
consumed) as an important symptom and one that may
be a useful screen for EDs in people with DM. The lower
likelihood of overvaluation also suggests that in the gen-
eral population an ED characterised by this symptom,
e.g. anorexia nervosa, may be less common in people
with DM than other EDs, e.g. BED. The lack of a signifi-
cant effect for gender or age also suggests clinicians
should consider ED/DEB in all people regardless of their
age or gender. These community-based findings contrast
with specialist DM and ED clinics where the young
woman with Type 1 DM and anorexia nervosa with
overvaluation driving ‘insulin skipping’ is a well recog-
nised presentation [39]. However, future research is re-
quired to test these hypotheses.
Conclusions
In conclusion, we found associations between self-
reported DM with subjective binge eating and weight/
shape overvaluation, where individuals with DM have a
higher and lower prevalence of subjective binge and
overvaluation, respectively. It is important to emphasize
that no other study has reported DM and overvaluation
associations and replication is required. In addition, we
note that individuals with DM and comorbid eating dis-
order or DEB have impairments of both mental and
physical HRQoL. Regardless of their age or gender,
assessing an individual’s sense of control over eating,
with other DEB, is likely important for identification of
these mental health problems.
Abbreviations
AN: Anorexia Nervosa; BED: Binge eating disorders; BMI: Body mass index;
BN: Bulimia Nervosa; DEB: Disordered eating behaviours; DM: Diabetes
mellitus; DSM-5: Diagnostic and statistical manual of mental disorders;
ED: Eating disorders; EDE: Eating disorder examination; HRQoL: Health related
quality of life; MCS: Mental component summary scores; OS/UFED: Other
specified or unspecified feeding or eating disorders; PCS: Physical
component summary scores; SF-12: Study short form questionnaire;
SRD: Self-Reported Diabetes; WHO: World Health Organization
Dias Santana et al. Journal of Eating Disorders            (2019) 7:35 Page 7 of 9
Acknowledgements
None.
Authors’ contributions
DSS wrote the first draft of the manuscript. PH and ST conceived and
designed the study. Analyses were performed by DDS, DM and PH. The
wording, interpretation and revision of this paper was approved by all
authors.
Funding
The study was funded by a Shire Pharmaceuticals (Zug, Switzerland, now a
member of the Takeda group of companies) Investigator Grant (non-
commissioned) to Stephen Touyz IIR-AUS-001151 and internal Western Syd-
ney University funding to Phillipa Hay. Dr. Santana was supported by a Visit-
ing Scholar grant from Conselho Nacional de Desenvolvimento Científico e
Tecnológico – CNPq (National Council for Scientific and Technological Devel-
opment). Dr. Mitchison is funded by an NHMRC Early Career Fellowship
(grant number: GNT1158276).
Availability of data and materials
The dataset used and analysed during the current study are available from
the corresponding author on reasonable request.
Ethics approval and consent to participate
Adult participants provided verbal rather than written informed consent, due
to the practicalities of carrying out a large-scale survey and the low risk na-
ture of the survey content. For minors (15–17 year olds) enrolled in the study,
written consent was obtained from the participant’s parent/guardian. The
survey was approved by the University of Adelaide Human Research Ethics
Committee (H-097-2010, amendment July 25 2017).
Consent for publication
Not applicable.
Competing interests
Dr. Deborah Mitchison is member of the executive board of the Australian
and New Zealand Academy for Eating Disorders (2017-) and has received
research grants from the NHMRC.
Professor Jose Carlos Appolinario receives/has received research grants,
consultancy fees, and advisory board fees from Shire Pharmaceuticals. He has
prepared also an Educational Material about Binge Eating Disorder for Shire
Pharmaceuticals. He receives/has received royalties/honoraria from Artmed
Panamericana Editora. He also received a research grant from the Brazilian
National Research Council (CNPq).
Professor Gloria Valeria da Veiga received a research grant from the Brazilian
National Research Council (CNPq) and Foundation Carlos Chagas Filho for
Research Support of the State of Rio de Janeiro (FAPERJ).
Professor Stephen Touyz receives royalties/honoraria from Hogrefe and
Huber, McGraw Hill Educational and Biomed Central and has received
research grant funding from the NHMRC, ARC and Shire Pharmaceuticals. He
has also received an honorarium from Sheppard Pratt. He is the Chair of the
Shire BED Australian Advisory Committee on Binge Eating Disorder and has
received honoraria/ consulting fees and travel grant funding as well. He is a
mental health adviser to the Commonwealth Department of Veteran Affairs.
Professor Phillipa Hay receives/has received sessional fees and lecture fees
from the Australian Medical Council, Therapeutic Guidelines publication, and
New South Wales Institute of Psychiatry and royalties/honoraria from
Hogrefe and Huber, McGraw Hill Education, and Blackwell Scientific
Publications, Biomed Central and Plos Medicine and she has received
research grants from the NHMRC and ARC. She is Chair of the National
Eating Disorders Collaboration Steering Committee in Australia (2019-) and
was Member of the ICD-11 Working Group for Eating Disorders (2012–2018)
and was Chair Clinical Practice Guidelines Project Working Group (Eating Dis-
orders) of RANZCP (2012–2015). She has prepared a report under contract
for Shire Pharmaceuticals in regards to Binge Eating Disorder (BED; July 2017)
and Honoria for training Psychiatrist in BED assessment.
The other authors declare that they have no competing interest.
Author details
1Josué de Castro Institute of Nutrition, Federal University of Rio de Janeiro,
Rio de Janeiro, Brazil. 2Translational Health Research Institute, School of
Medicine, Western Sydney University, Sydney, NSW, Australia. 3Centre for
Emotional Health, Department of Psychology, Macquarie University, Sydney,
NSW, Australia. 4Discipline of General Practice, Adelaide Medical School,
University of Adelaide, Adelaide, South Australia, Australia. 5Adelaide Rural
Clinical School, University of Adelaide, Adelaide, South Australia, Australia.
6School of Psychology, University of Sydney, Camperdown, NSW, Australia.
7Group of Obesity and Eating Disorders, Institute of Psychiatry, Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil. 8Camden and
Campbelltown Hospitals, SWSLHD, Campbelltown, NSW, Australia.
Received: 31 May 2019 Accepted: 2 October 2019
References
1. American Psychiatric Association (APA). Diagnostic and Statistical Manual of
Mental Disorders: DSM-5, 5th ed. Arlington: American Psychiatric Publishing
Inc; 2013.
2. Hoek HW. Review of the worldwide epidemiology of eating disorders. Curr
Opin Psychiatry. 2016;29:336–9.
3. Udo T, Grilo CM. Prevalence and correlates of DSM-5–defined eating
disorders in a nationally representative sample of US adults. Biol Psychiatry.
2018;84:345–54.
4. Hay P, Chinn D, Forbes D, Madden S, Newton R, Sugenor L, et al. Royal
Australian and New Zealand College of Psychiatrists clinical practice guidelines
for the treatment of eating disorders. Aust NZ J Psychiatry. 2014;48:977.
5. Allen KL, Byrne SM, Oddy WH, Crosby RD. DSM-IV±TR and DSM-5 eating
disorders in adolescents: prevalence, stability, and psychosocial correlates in
a population-based sample of male and female adolescents. J Abnorm
Psychol. 2013;122:720–32.
6. Hay P, Mitchison D, Collado AEL, González-Chica DA, Stocks N, Touyz S.
Burden and health-related quality of life of eating disorders, including
avoidant/restrictive food intake disorder (ARFID), in the Australian
population. J Eat Disord. 2017;5:21.
7. Da Luz FQ, Sainsbury A, Mannan H, Touyz S, Mitchison D, Hay P. Prevalence
of obesity and comorbid eating disorder behaviors in South Australia from
1995 to 2015. Int J Obes. 2017;41:1148–53.
8. Santana DD, Barros EG, Costa RS, Veiga GV. Temporal changes in the
prevalence of disordered eating behaviors among adolescents living in the
metropolitan area of Rio de Janeiro. Brazil Psychiatry Res. 2017;253:64–70.
9. Neumark-Sztainer D, Wall M, Larson NI, Eisenberg ME, Loth K. Dieting
and disordered eating behaviors from adolescence to young
adulthood: findings from a 10-year longitudinal study. J Am Diet
Assoc. 2011;111:1004–11.
10. Nakai Y, Nin K, Noma S. Eating disorder symptoms among Japanese female
students in 1982, 1992 and 2002. Psychiatry Res. 2014;219:151–6.
11. Cherubini V, Skrami E, Iannilli A, Cesaretti A, Paparusso AM, Alessandrelli MC,
et al. Disordered eating behaviors in adolescents with type 1 diabetes: a cross-
sectional population-based study in Italy. Int J Eat Disord. 2018;51:890–8.
12. García-Mayor RV, García-Soidán FJ. Eating disorders in type 2 diabetic
people: brief review. Diabetes Metab Syndr. 2017;11:221–4.
13. Abbott S, Dindol N, Tahrani AA, Piya MK. Binge eating disorder and night
eating syndrome in adults with type 2 diabetes: a systematic review. J Eat
Disord. 2018;6:36.
14. Tokatly Latzer I, Rachmiel M, Zuckerman Levin N, Mazor-Aronovitch K,
Landau Z, Ben-David RF, et al. Increased prevalence of disordered eating in
the dual diagnosis of type 1 diabetes mellitus and celiac disease. Pediatr
Diabetes. 2018;19:749–55.
15. American Diabetes Association (ADA). Diagnosis and Classification of
Diabetes Mellitus. Diabetes Care. 2009;32(Suppl 1):62–7.
16. Dunstan D, Zimmet P, Welborn T, Courten M, Cameron A, Sicree R, et al.
The rising prevalence of diabetes and impaired glucose tolerance. Diabetes
Care. 2002;25:829–34.
17. Magliano DJ, Shaw JE, Shortreed SM, Nusselder WJ, Liew D, Barr EL, et al.
Lifetime risk and projected population prevalence of diabetes. Diabetologia.
2008;51:2179–86.
18. Tanamas S, Magliano D, Lynch B, Sethi P, Willenberg L, Polkinghorne K, et al.
The Australian diabetes, obesity and lifestyle study: Baker IDI Heart and
Diabetes Institute; 2013. p. 59–65.
19. Keel S, Foreman J, Xie J, van Wijngaarden P, Taylor HR, Dirani M. The
prevalence of self-reported diabetes in the Australian National eye Health
Survey. PLoS One. 2017. https://doi.org/10.1371/journal.pone.0169211.
Dias Santana et al. Journal of Eating Disorders            (2019) 7:35 Page 8 of 9
20. Keane S, Clarke M, Murphy M, McGrath D, Smith D, Farrelly N, et al.
Disordered eating behaviour in young adults with type 1 diabetes mellitus.
J Eat Disord. 2018;6:9.
21. Falcão MA, Francisco R. Diabetes, eating disorders and body image in
young adults: an exploratory study about “diabulimia”. Eat Weight Disord.
2017;22:675–82.
22. Papelbaum M, Appolinário JC, Moreira RO, Ellinger VC, Kupfer R,
Coutinho WF. Prevalence of eating disorders and psychiatric
comorbidity in a clinical sample of type 2 diabetes mellitus patients.
Braz J Psychiatr. 2005;27:135–8.
23. Raevuori A, Suokas J, Haukka J, Gissler M, Linna M, Grainger M, et al. Highly
increased risk of type 2 diabetes in patients with binge eating disorder and
bulimia nervosa. Int J Eat Disord. 2015;48:555–62.
24. Nieto-Martínez R, González-Rivas JP, Medina-Inojosa JR, Florez H. Are eating
disorders risk factors for type 2 diabetes? A Systematic Review and Meta-
analysis. Curr Diab Rep. 2017;17:138.
25. Hrabosky JI, Masheb RM, White MA, Grilo CM. Overvaluation of shape and
weight in binge eating disorder. J Consult Clin Psychol. 2007;75:175–80.
26. Troncone A, Cascella C, Chianese A, Galiero I, Zanfardino A, Confetto S, et al.
Changes in body image and onset of disordered eating behaviors in youth
with type 1 diabetes over a five-year longitudinal follow-up. J Psychosom
Res. 2018;109:44–50.
27. Striegel RH, Bedrosian R, Wang C, Schwartz S. Why men should be included
in research on binge eating: results from a comparison of psychosocial
impairment in men and women. Int J Eat Disord. 2012;45:233–40.
28. Taylor A, Dal Grande E, Wilson D. The south Australian health omnibus survey 15
years on: has public health benefited? N S W Public Health Bull. 2006;3:30–2.
29. Fairburn CG, Cooper Z. The eating disorder examination. In: Fairburn CG,
Wilson G, editors. Binge eating: nature, assessment and treatment. 12th ed.
New York: Guildford Press; 1993.
30. Hay PJ, Mond J, Buttner P, Darby A. Eating disorder behaviors are increasing:
findings from two sequential community surveys in South Australia. PLoS
One. 2008. https://doi.org/10.1371/journal.pone.0001541.
31. Ware J, Kosinski M, Keller SD. A 12-item short-form health survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34:220–33. https://doi.org/10.1097/00005650-199603000-00003.
32. World Health Organization. Obesity: preventing and managing the global
epidemic. Report of a WHO Consultation on Obesity. Geneva: World Health
Organization; 1998.
33. Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J.
Development of a WHO growth reference for school-aged children and
adolescents. Bull World Health Organ. 2007;85:660–7.
34. Australian Bureau of Statistics. Table Builder. http://www.abs.gov.au/
websitedbs/censushome.nsf/home/tablebuilder 2017. Accessed 25 Apr 2019.
35. Da-Mata FA, Galvao TF, Pereira MG, Silva MT. Prevalence of self-reported
diabetes and its associated factors: a population-based study in Brazil. Int J
Endocrinol. 2015;2015:610790. https://doi.org/10.1155/2015/610790.
36. Okura Y, Urban L, Mahoney D, Jacobsen S, Rodeheffer R. Agreement
between self-report questionnaires and medical record data was substantial
for diabetes, hypertensions, myocardial infarction and stroke but not for
heart failure. J Clin Epidemiol. 2004;57:1096–103.
37. Fontanelli MM, Teixeira JA, Sales CH, Castro MA, Cesar CL, Alves MC,
Goldbaum M, Marchioni DM, Fisberg RM. Validation of self-reported
diabetes in a representative sample of São Paulo city. Rev Saude Publica.
2017;51:20.
38. Maukonen M, Männistö S, Tolonen H. A comparison of measured versus
self-reported anthropometrics for assessing obesity in adults: a literature
review. Scand J Public Health. 2018;46:565–79.
39. Goebel-Fabbri A. Prevention and recovery from eating disorders in type 1
diabetes: injecting Hope. NY. ISBN: Routledge; 2017. isbn:978-1-138-89061-9.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Dias Santana et al. Journal of Eating Disorders            (2019) 7:35 Page 9 of 9
